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Spectral Domain Immittance (SDI) Method 
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SDI Method (cont.) 
The finite current sheet is thus represented as a set of 
 infinite phased current sheets:  
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This phased current sheet launches a pair of plane waves as shown below: 
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Goal: Decompose the current into two parts: one that excites only a pair of TMz 
plane waves, and one that excites only a pair of TEz plane waves.  

SDI Method (cont.) 
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SDI Method (cont.) 

Launching of plane wave by source: 
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SDI Method (cont.) 
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SDI Method (cont.) 
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A proof of this is given next. 
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SDI Method (cont.) 
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This figure shows the u component of the current launching a TMz plane wave. 
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SDI Method (cont.) 
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This figure shows the v component of the current launching a TEz plane wave. 



Proof of launching property: 
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SDI Method (cont.) 

Consider an arbitrary surface current. 

At z = 0 we have that 

Note: This follows from the fact that the magnetic vector potential component Ax is an 
even function of z (imagining the current to be in the x direction for simplicity here).   
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An infinite medium is considered, 
since we are only looking at the 
launching property of the waves. 
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SDI Method (cont.) 
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SDI Method (cont.) 

Two cases of interest for phased current sheets: 
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This is the tangential magnetic field just 
above the infinite current sheet, which 
gets launched by the current sheet. 

Note: This result is general, and does not assume phased current sheets. 



Split original current into two parts: 
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Transverse Fields 
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Transverse Fields (cont.) 
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Transverse Equivalent Network 
TEN modeling equations: 
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TEN (cont.) 
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Source Model 
zTM
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Infinite phased current sheet inside layered medium 



Source Model (cont.) 
( ) ( ) ( ), ,  ,p

v v suH x y H x y J x y+ −− = −

so 

Hence 

( ) ( ) 0
TM TM p

s s suI z I z J+ −− = −

( )ˆ 0t tz E E+ −× − =

Hence 

u uE E+ −=

Also 

( ) ( )TM TM
s sV z V z+ −=

( )( )ˆˆ 0u uz u E E+ −× − = 0 0u uE E+ −=

20 

0 0 0 p
v v suH H J+ −− = −



Source Model (cont.) 

TMz Model: 
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Source Model (cont.) 
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Source Model (cont.) 

The transverse fields can then be found from 
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Source Model (cont.) 
Introduce normalized voltage and current functions: 
 (following the notation of K. A. Michalski) 
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Source Model (cont.) 

Hence 
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Example 

Find Ex (x, y, x) for z ≥ 0 due to a surface current  at  z = 0 
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Example 
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Example (cont.) 
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Example (cont.) 
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Example (cont.) 
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Example (cont.) 

TMz Model 
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Example (cont.) 

TEz Model 
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Example (cont.) 
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Example (cont.) 
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